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(57) 

mm) A 1 Ga I nPLED^BHUIttJgyitSPSfc* 
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[ff£Jll] ftytmtf (A l,Ga,.,) y I n,_ v P (0 
gXSl. 0<Y^1 ) jK>fr&pn&694 r 77l'V7- 

^r^t-TSA 1 Ga I nPJS36/-f*-K. 
43f#JH 1 t£lB«W>A 1 G a I n P«3fc^ F . 

« 1 1 fcli 2 tSStt«0A 1 G a I n PSbt?'-f *- F . 
(fif:£JS4 ] Sffi<?3fiTS<0®JS*t. 5 nrnfiLtC 1 0 
0 n m tXYX'h h i i: £ ft& i f & S«*« 1 - 3 O V vf 
ixfr 1 Jf {-feSOA 1 G a I n Y>mt¥ 4 F. 

& £ t ?:#mt -thmoz. i ~4 n*> 1 mztm 

<7)A 1 G a I nPM/^-H. 

WLb-th 1 —4 <5D V vfttfj* 1 31^ ie^E« A l Ga 

3S6^IS«^A 1 Ga I nPH^M^-F. 

[0001] 

t4WME<0(Al x Ga,.,),I n,.,P 
U 0<Ygl) (BIT. AlGalnPtWJM 

[0002] 

LT. p ntf^-SO^y^xD (DH) fg-£8§jt*>£> 
£&A 1 Gal n Pftjfcr-f K (LED) A^il 
TV->S (Appl. Phys. Lett. , 61 (1 
5) (1992). 177 5-- 1 7 7 7H#g3) . # 

-i y^AlfifigJt^iftO. 5i:-rS (AljG 
a,-,) o.5 I n 0 . 5 P (O^X^l ) «±. atfbtf'J^A 
( G a A s ) *ttftfctt^fr&i"6feA (Appl. P 
hys. Lett. , 57(27) (1990). 29 
3 7-293 9H#B?.) . D H«^«Jt<OJ63l£»«:«:f 
?77Mclad) Jl^ftJI (fgttJl) Sr«j£^.& 
tlMzWmZtlX^Z ( A P p 1 . Phys. Let 
t. , 58(10) (1991). 101 0—1012 

[00 0 3] ft*OA 1 Ga I nPSfSLEDtll 
^F-7JI) A<KM£flT^& (SP I E. Vo 1 . 3 0 



02(1997). 11 0-11 8H#S?.) . ft&miz 
*HvC. fgSSrif-fk-f y'J^Jx ■ m ( i nd i um-t 

in oxide:WITO) 
flTV^S <T.X!;;te*IBHrifjS5. 481. 122-^ 
#8B.) . 4fc. (contact) Si: LT 

x^z mwf-i 1-172 2o*Mbmm&m) . 

[0004] T^S-^A ( A I ) tft&taS*lfc!M2E 
18 ( Z nO ) ti. 1 x 1 0- 3 Q • c m5fe3t<OffiV^JtffiSl 

(jam*) tM-r&w^jaifenT^i («^ts«aft^ 

£t£ffiffi££g£. Vol. 99. No. 63 (1999 
^5J3 2 0B?S«> . 8 3-8 8IM) . C1<0A 1 F 
-/ZnOlli I I I^^^tt^LED^^ 
yW(window) SiiLTtWffl^itTV^ (T 
-XU^JREBH^SBS. 88 9. 2 9 5-§-#BS) <> 
[0005] fiiJftcOlSSSjKA 1 G a I n P L E Dte. ± 

•j? (ohmi c ) ^mzmkLxm&ztxz. 

•f7«®4& ( Au ) . ^V^±. -7^(Ni)/4 

4. ) . 4fc(ie^ ( P t ) /ife*>^«Bfe$itTV^ 
(±ie«50USP5. 8 8 9. 2 9 5-9#SH) . 
[0006] 

C^* J »^LJ;3fc-ri,PS] L*»L. ITOf« 
•tirTt. {KV**-$ -y ^ (Ohm i c ) 

Lx®L>ti%^zb&mm±.<r>ffimt%->x^&. 
[ooo7]4^. s!*co^gmf^^(±aji«jig^<!> 
%&w&x'i±. m&m&wiiTo&vmambm 
®&&tfizMzmkX' z%\>\ z w&Hii&mto $ 

®i®frhCOMM£miZit. LED^it#g4 0^f& 
TS-tt-&^fl5^5:*L T V . 
[ 0 0 0 S ] ±E«fi!*ft»<0|BIHjfiSr3a» 

P ntg-^S^V^'vxo ( D H ) fSitcOA 1 G a I n P 
LEDlCfcoT. ( 1 ) fflUfammb&1fr%*-*-y? 

[0009] 

fsm-t^KmmmjimwtLtzmm. ^mzmmitz. 

E0*>. *^HJ(i, [niif^'fAljGa,.,),! 
n,.,P (O^Xgl. 0<YS1) *^^rl>pn^ 
S^y;^-ro«jt«0LEDtzt3V>-C. SBfc^BSttiL^ 

(sit njmttBMSz-ttsmm&G l . imJSbmtxw. 
%mfrt>ffif8.2ti&nm£3iL. mnmcr>m.Tmti<m& 
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mfrt>%hZkZft®t?&A 1 Ga I nPM/'f* 

-b\ [2] fgmtw&ttf&bx^hztzimt-t 

t 1 1 ] tffif^A 1 Ga I nP^3K^'-f >T-h\ 
[3] a^JS* J , ?OA. UJ<)V 

hfr^mititzimx'hhzkzsmt^h ci] *fc 

tt [ 2 ] fcEttOA 1 G a I n PfBi^-f F. 
[ 4 ] mM<r>Wfm<r>mmK 5 n m^LLf lOOnm 

&.TX'$>zzt wmt-th [ i ] - [ 3 ] w-rtifr 

lmiZiZmVA 1 Ga I nPM^^-K- [5]« 

■f £ [ 1 ] ~ [ 4 ] <7)\,i-?tlfr 1 JMtClStSt^A 1 G a I 
n PfBfcM *- H . [ 6 ] mfiB<7)ft±Jf & 
■C*«i4:S:»ak-r4 [ 1 ] - [ 4 ] «Hvtfh.*» 1 JK 
A 1 G a I n PWt^^ H % [ 7 ] *flS« 

iJl^^iit^lWSi:-*-* [6] KIBttOAI Ga 

[00 10] 

DHti-£f8jf^£>j££A 1 Ga I n P7l a e B *>4>fi]££ft 
S. -f V^Af&tfUt&iftO. 5i-T?» (A l x 

Ga,. x ) o.5 I n 0 . 5 P (OSX^DIi. GaAsI 

*. *«*>»j£W(C«, mC-~v^)V (N i O) (ST 
i)/Au («±«) iiWiRfl;?-*:/ (Ti0 2 ) / 

a i mommm&^m^hh . 

t^ws«3t^*t vximx*%h. ep*>. Ni/Au 

^V^iTi/AiaSfltitSrSfcLTfll^T^S. 

ti. fiTl(ON i JK&MiT i ®*«Ttt<?DBE»sgJg*> 
0, LTN i O/Aul&^tiT i 0 2 /A \ WM 

LX 1 5%liLhcoM^MKtt^-i-tf«i:fl.^*W 

mxLx^hm^immi-hi^m^Lx^^t:^. m 
wmmtn.m<7)&Tmis&Lx^hz. tt>m^ u\ 
toon) ±%i<7)pD<<r)&#&&me>smmmfrt>% 

>7m. tft'-i, (eb) mmm. ti-MMZEMwm 

N i O^T i O f «N0BKH*K£STJI*: LTifctf 



[0012] IMUWBJI^mi, tfiKLT < l.®^) 

£ tiiimmt <?>®.mjitfmix^htz#> t tm 
£w&$tm<o&{t®mfrt>m&.i. wt» Ti, n i . 

7 DA ( C r ) m t < (i^A/l. h (Co) OgKttBjJf 

t 0 0 1 3 ] IKblWl^ajwmtLhKWUc/K-r* 
fc, LEDco)ilKr(6j«E (FJfll. Vf ) fcffiiStiOfc: 
£Pf£*-r. **WCtt. 1NfiafUJR£l& 

tfL-tz>mitmmcDmm*5i-s*-?- < nm ) jjllt- 

100nmm*n. lOOnm^iiSI^' 
[0014] TO<^r0££?f^M)^Hfe£fli 

^8Mfc& J fcfc4»Sit6. 4*:, i^fflfci >3STSi: 

Jt^, wff »=apitttfc:ftfi4 a u wmt>m$x* h . 

[0015] *^BJT'tt, «fficO#±il(O^Jaffi®^. 
a l^AuA^^-r^^t^if^tv^. MiX^JRt 

'?f-'y^T ■i ~y ?im&x*h led commvffim t % 
h. mTm±tzim<?)m&mj§z-£xs.m&&i:m&t 
zizmtxii. Ai j $>Auw&mmz%?wzmw& 

#>X'bh. 

[ooi6] tfz. *&wx'ii. m±MiA u t-rsa 
mmMizh^x. s.Tmtm.±.mtv>mz. tyyfy 

(Mo) ±t:\iPtfre 3 %zm*&.ffi-r&ztffftiL 

[0017] ±^<O#0<cOfi««j£A^&&.m®U:, n 

Mi: L-TISft^mtt I TORfc. *^«0l;@^SciS 
[00 18] 

immm) ci 1 o] *(6j^4- fs&utgss izn) 

(00 1) -GaAsf^lSlO 1 . Z 
nK-7 P )gGaAsIfi (*+yTSUK (p) =4 
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X10'«cm- 3 , IKd) =3^m) 102, Z n K 
-y'pB <A l 0 . 7 Ga 0 . 3 ) 0 .5 I n 0 . 5 PW?7 K 
i(p = 3xl0 18 cm-3 > d=l//m) 103. T> 
V-y<?>n& (A Io. 2 Ga 0 . 8 ) o.5 I n 0 . 5 P^S 
< d f-v!y , 7*?IUgn = 3x 1 0"cm-», d = 0. 5u 
m) 104. Si K-7ni (Al,. 7 Ga 0 . 3 ) 0 .5 I 
n 0 , 5 Pjt^77HI(n=lxlO 18 cm-3, d = 
5um) 10 5. RXSA 1 h'-TZ n OS?^3r&5£JI 
1 0 6*^1«fi!c$ixl»1«®tgjt<*3 O$mT^#HM0iJ 
tCftiiOStt^fcLTA 1 Ga I nPLEDJML 

[ 0 0 1 9 ] gJI 1 0 6 $-=5r-fA 1 F-7^tSiSS 
<i. -J^Sr^;/* h o ^ 'J >?mz£ 

^bffilSil^Sia-C'COdf ^ ';TiSK{i^2 x l 
O 20 c m" 3 1 L. ibfifit(i^3x 1 0" 3 « ■ cmt L 
it. ^KlJ^ii^l 2cmW- st*^. JUSJiift 
250nmi;U. i^-h (sheet)ffiili|j56 

106 zm-tWHtmsmn. < o o o 1 >*[Sj < c«) 

[0020] < mmm i)mi \±*nwmi*z&hh l e 
d i o^mmmjt^-tm^mx'hh. mmmmtk 3 0 
coiMttzmftimm loe ±tc<±, n j^?r- $ -y ? ««g 

10 7SML*. n^-S-y^«^10 7CO. Zn 

owfcjg^-r^sTei 0 7 atist-f. h&w&kssS 
0. n i £&5*$-£t«j£l*:. n i mcomm 

ii^lOnmt Lfc. NiSiCli -&CDK£^»j£ 

iz±K)&±mi 07btLxAumzmmz-£tz. a u 

BIOBIJ?^ 1 . 5/zmi:L/t. 
[002 1] PlGaAslfl 0 1 cDKffiK^ 

(Au 9 8S4%-Zn2M%) *^^r-5 

f*. T/P^y ( A r ) SuS4»T4 2 CCrStfllKOTn 

4 (a I 1 oy) Ml^SfiL. PJfM—Sy?m®l 
0 8fc£U:. 

[0022] ±ie<7)P3^^--5 -y^msfei ossr®«-r 

fej&LT < !>S*2:gT® 1 0 7 aON i IgStCt&iRS^ 
X. ISIMSrN i OJi(c^-fk$^. njgtf- 

5 0 7^«^if{iN i O/Au^^oTt. 

k.wr>ru^vymzfkwx. mmmmmmi o 

7^Kfe*^|2$ix^„ 

[00 2 3] tLh<7)^*^^r^n®5f-S y^til 

0 7(±. &fui£A U ;i£ LT^^*;*'5^(cAu£££ 
.-^;>'•r^ x>T4yFmizmihm. 

MpW-;7?tSl07. 1 0 8H(CH£fr|6)mSii 
arilSS L£ i: .1 . Z n OjgJf 1 0 6 <9S&£®a>£>{5(5' 



fc. n®:*-$ 07fcZ nOJgJf 1 06fc^ 

( m A ) o«*i6«a[«oaawffc:»tt*«Hri<«EJ4«; 

1. 95*';H- (V) fcfrofc. LEDP B TC<7>JH 
*WBE<0SEft«li 1 . 9 5V±0. OSVt^O.^ 
-$r«tfrGi*Ei:$r->fc. fy7(chip) 
?&3fe3&£tf:. ^54 = 'J*>-t5 (mcd) KJiJigL 
fc. 

[00 24] (HM0J2) nJEM--$-y?«««fl|j&0 
**S«t0!l fcttHfcU flW±H-k LTA 1 Ga I n 
PLED&fHRLft. 

[ 0 0 2 5 ] 3MHtMTtt. 

/a i mmmmzmz l^. f-* >mm/A 1 ®wg 

Jt*»^»*ft tfe. T i Jfa»&T i O-^T i 0 2 3r£:#^ 

[0026]^ >-ss-ft%/A i mmmm- t>%h nm 

«fcU LED<7)l$tt£fWiLJt. *>-f 4 vmttzft 

'ftkhfz l e Do^ttiinsfiw i tcisawt «ot wra- 
[oo27] ( s!s&0ij 3 ) iRonmmm 3 o s-wffl 

LTE12t^A 1 Ga I nPLED20JWL/L*. 
^»1 t(BI-<^fll^S*tCOV^TJi (iai#^) . |SI 

[0028] mmm i fcie»coz n o*^^s^ji i o 

6±(C(i. ITOA^^rS^gKl 0 9^11?^. 
ftSRl 09f±. df^'JTiaSJt-^l X 1 0 2 "cm-3t 
L. ttffi4ii*tt4xiO-«n- cmttl>ITOIK 
^JSLfc. mmU i )2 OOnmt 
[0029] I TOftllt 1 0 9±Wi. 

ijffl UTif/Pt Jl/A u McO 3S«0 

Si 0 7 a<?>mmii&] 8 nmk Lfc. «107c<O 
SWiltlO. 1/imiL, £fcg±Jf 1 0 7 btfOAu® 
<nmm±%)l. 2vml,zW.%.Ltz. PiGaAsttl 

[0030] MSf^. 420"C. S^^M 1 ?. 

ss+T-^Hi^sg t . ±ieo p mmmtrntz*- s y ^ 

T. Cl<OS«!&JStC#l,\ ZnCfil 06g2v%(iITO 
ff.lSll 0 g^^ffiSitLTStSig*^ £ST7I<7>T i 
« 1 0 7a{CfflS$i+^. dfliO. TifJTiO^ 

[0031 ] +9 vmm/? t / Kxinmtmfrhtc 
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. r# » tt:. ^yf-t >-^"b$o®e<?3 i To&tiJS? 1 o 
^ino7, i 0 8iat:«isri>i«a[S:aa[Lfck; 

* . I T 0&g]BI 1 0 9 4>««*W*2r#«fe 

2 0nraTft-3!t. ffefcX^? f-;K^fffiBfiift 1 8 n 
mTftOs ♦fttttCftflifbfeWI^Jt. nJEM"-5 
7?fil07t ITOfiiaJil 0 9fc<0fiff«r3|--5 
•x LT . 2 0 m A«J®^|6imgS<7)jigEBt 

£JWtSJRfr|6|WEM;»l. 9 8 Vfc L 
E D|BJ-C^re^rS]«E^^kifSJJ 1 . 9 8 V ± 0 . 0 4 

2S3fc3&£ti& 5 0 m c d t =Sr o fc . 
[0032] 

a I n P LEDA^f 4>ix?>. 

war, iMHij^i«oiB^fcflto4*-$ 
mil 



[Hi] 1 (CffiffcOLE D<7)Kffi«)t^^-rm^ 

[02] mmm 2 iztmco led nmmm s-^-r&ss: 
Wrcbh. 

10 A 1 Ga I n PLED 
20 A 1 Ga I n PLED 

3 0 mmm&fc 

101 pfGaAsl^S 

102 piGaAsifl 

103 P^Tgfi^5-xK* 

1 0 4 %$tm 

1 0 5 ±S&? 7 y H« 

1 0 6 BftfeJSJI 

107 nB*-$.-/7WM 
10 7a 

107b m±m 

io7c 4>ras 

108 p®4--5 >v?nm 

1 0 9 «SW 

[112] 

2 0 

10 7b 



F^-A(##) 5F041 AA03 CA04 CA23 CA34 CA35 
CA41 CA49 CA53 CA57 CA66 
CA67 CA71 CA73 CAS2 CAS5 
CA92 DA07 



